Reviewers' comments:
Reviewe Reviewe Reviewe Reviewer #1: r #1: r #1: r #1: The paper entitled "Change in heart rate variability precedes the occurrence of periodic leg movement during sleep: an observational study" is a very interesting and important paper, shedding the light to elucidate the involvement of autonomic nervous system in the occurrence of PLM.
The purpose of the study is clearly defined and described and the title and abstract seem to be appropriate to describe what they found. The methods are very clear and appropriate except for minor points as shown below. The authors discussed well and stated clearly the limitation of this study. Although I am not native speaker of English, the writing may be acceptable.
Therefore, I believe that the paper is acceptable as it is except for the issue my minor comments described below.
Minor points need to be considered:
#Page 13, Line 18: "HF frequency" should be changed to "HF band"
#Page 15 ,Line 8: "HRV variables" should be changed to "HR variables"
Thank you for notifying us of those points. As reviewer#1 has suggested, we rephrased those points in the revised manuscript (page 14, line 9; page 16, line 2).
Reviewer # Reviewer # Reviewer # Reviewer #2 2 2 2: : : : The article entitled "Change in heart rate variability precedes the occurrence of periodic leg movements during sleep: an observational study" is an interesting description of the dynamic changes in heart rate variability (HRV) at the onset of the period in which periodic leg movements during sleep (PLMS) are observed using complex demodulation method. They found that the elevation of sympathetic nervous activity and the high frequency fluctuation occur several tens of seconds before the beginning of the period with PLMS. They hypothesize that dynamic changes in the autonomic nervous system activity could be related with the vulnerability to PLMS occurrence during a night. I have some general comments regarding the manuscript:
-First of all I think that the question whether changes in HRV precede PLMS series is new and original.
Several previous reports have described changes in heart rate or cortical activity occurring a few seconds before the onset of each instance of PLMS activity. However, no report has described a dynamic change in heart rate variability in the transitional zone from the period without PLMS to that with PLMS. We believe that this study is the first study to detect the dynamic change associated with the beginning of occurrence of PLMS. The dynamic PLMS-related HRV change detected by the complex demodulation method can contribute to investigations of PLMS rhythm formation processes or estimation of future risk of cardiovascular diseases in patients exhibiting this phenomenon.
-the statistical methods are adequate for non-PLMS epochs but must be carefully considered for epochs containing PLMS: If HRV are associated with PLMS than the frequency of the PLMS would determine the HRV frequency component which is around every 20 to 40s. I suggest that the frequency of PLMS must be better described to assess whether this matches the HRV frequency components.
Thank you for a valuable comment. As reviewer#2 has suggested, we investigated the association between the frequency of PLMS and HRV. The average frequency of PLMS occurrence in the period with PLMS was 0.035±0.012, which ranged in the VLF band.
We added these data to Table 2 and discussed them in the manuscript (page 13, lines 2-9).
-the terminology concerning HF and HFF is a little bit confusing and should be more clearly described. I suggest to use a different abbreviation to make the difference clearer between the two.
Thank you for pointing this out. As reviewer#2 has suggested, we changed the terminology "HFF" into "FHFB", an abbreviation of "fluctuation of a high frequency band" in the revised manuscript.
-page 6,line 15 "duration of 0.5-10 s, a period, length between two consecutive movements of" consider rephrasing
We apologize for that grammatical error. As reviewer#2 has suggested, we rephrased that description in the revised manuscript (page 6, lines 15-18).
-page 11, results, line 14/15 "No significant change in EEG spectral powers in this transitional period was observed in any frequency band (Fig. 3) ." This analysis and the results are questionable since spectral analysis results were averaged across subjects/periods, therefore if changes are associated with leg movements, these would average out unless the leg movements were in the exact same position over the 15 min period.
We apologize for the lack of explanation. We investigated changes in the average of subjects' EEG powers in each time-point before and after the beginning of period with PLMS. In this analysis, therefore, the starting time-points of period with PLMS were synchronized among subjects. The sentences related to this issue were modified in the revised manuscript (page 9, line 17-page 10, line 1, page 12, lines 4-6).
-page 14, discussion, lines 8-14: refers to the same point as above: The absence of changes in averaged EEG spectra does not mean that no transient events were there, only that they were not synchronized. Please state whether you also considered CAP phases as an exclusion criteria. In addition, also K-complexes are transient events and hallmarks of NREM sleep, so I question the statement that in the selected periods no transient EEG events were present.
We apologize for this misleading description. As reviewer#2 has indicated, we cannot state that there were no transient EEG events during the analyzed periods because we did not exclude CAP phases or K-complexes from the analyzed periods. CAP phases or K-complexes should be regarded as synchronous with the occurrence of PLMS events (Parrino et al. J Clin Neurophysiol 1996; 13:314-23) . We added this issue as a limitation of the present study. As explained for the query presented above, the starting time-points of the period with PLMS were synchronized among subjects. Therefore, we can state only that no significant increase or decrease in EEG spectral powers among the analyzed time points means that no dynamic transition of EEG power spectrum in each frequency band synchronized to the starting time of the period with PLMS. We described this issue in the section related to limitations (page 16, lines 7-14).
-page 15, discussion, lines 1-4: "First, because 1 it was necessary to exclude many data because of movement artifacts on the EEG signal, respiratory events, and cortical arousal, the number of patients became too small to clarify autonomic nervous system activity before the period with PLMS." I am confused, because I understood that you were doing just this, characterizing ANS in periods before PLMS, please clarify.
We apologize for this misleading description. As reviewer#2 has suggested, we found clear change in autonomic nervous system activity before the beginning of the period with PLMS. We meant to say that an increase of the sample size would strengthen the present results if such a larger sample were examined in a future study. The sentence was modified in the revised manuscript (page 15, lines 12-17).
-Although in general the paper is well written, the quality of the English deteriorates significantly at the end of the discussion.
We apologize for the grammatical errors at the end of the Discussion section. We carefully checked the entire document with the help of a native English speaking editor who is experienced in the review of scientific documents. We emphasized revision of the 3. The different number of analyzed periods should influence the data analysis.
Thank you for pointing this out. As described in the original manuscript, 104 periods with PLMS and 86 periods without PLMS were extracted from all 14 patients and were
analyzed. After extraction of the eligible periods, we calculated the mean HRV-related variables for each of the 14 subjects. Therefore, it was unlikely that the difference in number of analyzed periods had an influence on the statistic analysis. We added r values of all the comparisons to Table 2 and to the revised manuscript. The values showed medium to large effect sizes (page 11, lines 6-9).
4. Authors stated that "EEG spectral powers before the beginning of the period of PLMS", although the utilise of only two EEG electrodes (C3 e C4) does not allow any generalisation regarding qEEG changes. In my advice authors should weaken their assertion.
Thank you for pointing this out. We weakened our assertion relevant to EEG changes (page 12, lines 4-6; page 14, line 14-page 15, line 2).
Minor essential Revisions 1. The authors should specify the mean number and range of periods for each pts in each condition (with/without PLMS).
Thank you for indicating this point. As reviewer#3 has suggested, we added the mean number and range of periods in the periods with and without PLMS for subject patients (page 7, lines 3-9).
2. Why was different the duration of periods without (15 min) and with PLMS (10 min)?
3. Why the transition from PLMS to PLMS-free period was established from 5 to 10 min?
Regarding the two questions above, both periods with and without PLMS were set respectively as 10 min (page 7, lines 2-12). Regarding the transitional zone from the period without PLMS to the period with PLMS, the length of the period without PLMS before starting PLMS was set at 10 min to detect the change in HRV-related variables before the beginning of the period with PLMS. Five minutes were sufficient for detecting the changes in HRV-related variables in all frequency bands. However, we adopted a 10-min minimum unit for the analysis period, which matches the method used for a previous study using time-domain analysis (Sforza et al. Clin Neurophysiol 2005; 116:1096 -1104 4. It may also be interesting evaluate possible correlation between PLMI severity and HRV changes.
Thank you for your valuable comment. We investigated the correlation between PLMS index and the HRV-related variables, i.e., spectral power in LF, HF and VLF bands, and the rate of increase of these variables from the period without PLMS to the period with PLMS. However, these data were not presented in the original manuscript because no significant correlation was found in the analysis (See below). The small sample size might be one reason for the lack of the significant correlation. In a future study, we expect to address this issue with a larger sample size. We described this point in the revised manuscript (page 15, lines 12-17).
(1) Correlation of PLMS index with HRV-related variables during the period without 2005;116:1096-1104) . In further study, the association between the parameters calculated using the CDM and these measures is expected to be clarified.
